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Adsorption, exchange, 32-34 
Agar, auxin collection in, 
154, 158 
Age, and graft incompatibility, 
225 


Agriculture, and gibberellins, 
209-10 
Alanine, 67 
Albinism, 418 
Algae 
amino acids and, 45 
calcium and, 46, 48 
chloroplasts in, 138 
culture of, 309-29 
dessication and, 269 
Hill reaction in, 145 
marine, 68 
metal chelates and, 49 
nitrogen-fixing, 324-25 
red, 1 
in sewage, 325-27 
yield in culture, 321-24 
Alkaloids, gene for production, 
403-4 
Allantoic acid, 88-89 
Allantoin, 88-89 
Alternaric acid, 417 
Aluminum, as enzyme acti- 
vator, 54 
Amides, 81 
Amine oxidase, 443 
Amino acid 
of algae, 45 
animal nutrition and, 73-75 
chromatography and, 69-80 
cyclic, 91 
growth and, 76-78 
keto acids and, 71-74 
occurrence of, 70-73 
primitive formation of, 66 
in sugarcane, 280 
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translocation of, 368 
uptake, 335 
Ammonia 
role of, 84-85, 87, 93 
in sugarcane, 287 
Angiosperms, sieve area in, 
353, 355 
Anilides, 85 
“Anion respiration,” 36 
Antagonism, ion absorption 
and, 35 
Anther, fluorescence in, 402 
Anthocyanin, antibiotics and, 
419 
Antiauxins, 173-76 
Antibiotics, 145 
bacteria and, 413 
effect on plants, 413-23 
fungus and, 413 
growth and, 419-21 
as inhibitors, 414-19 
nomenclature, 414, 415 
pigments and, 418-19 
production in soil, 413 
translocation of, 421-22 
Apparent free space, 11-29, 
32, 337 
definitions, 12-14 
determination of, 14-20 
external solution and, 26-27 
properties of, 20-29 
significance of, 28-29 
sugar and, 24 
volume of, 23-25 
Apple, stock and scion rela- 
tions, 217, 223 
Aquatic plants, 1-9 
Arctic-alpine species, 379 
Arginine 
accumulation of, 89-90 
chromatography and, 69 
detection of, 86 
sulfur deficiency and, 75 
urea from, 85 
Ascorbic acid 
and gibberellins, 201 
and iron, 49 
as photobleach, 123 
rootstock effect, 223 
Ascorbic acid oxidase, 428- 


Asparagine 
chromatography and, 68, 76 
inhibited translocation of, 
365 
in sugarcane, 280 
translocation of, 368 
see also Nitrogen 
metabolism 
Aureomycin, see Antibiotics 
Auxin 


469 


and algal growth, 315 

antiauxins, 173-76 

binding of, 162-63 

biochemistry of formation, 
158 


cobalt as, 55 

destruction of, 163-64 

external and root growth, 
164-73 

external factors and pro- 
duction of, 160-61 

“free,” 156 

genes and, 399 

geotropism and, 176 

glucose and, 160 

in grafts, 231-32 

growth regulators and, 161 

identification of, 155 

inhibitory nature, 172-73 

and intact roots, 164-68 

and isolated roots, 168-71 

light and, 161 

nitrogen and, 160-61 

occurrence in root, 154-58 

oxygen and, 160 

phosphate and, 160 

phototropism and, 176-77 

production in root tips, 
158-60 

protein and, 162 

relations in roots, 153-77 

respiration and, 160 

and root sections, 171-72 

and root swelling, 172-73 

in sugarcane, 281 

transport in roots, 161-62 

treatment after-effects, 166 

uptake, 157 

see also Gibberellins 

Azetidine-2-carboxylic acid, 
93 
Azo dyes, reduction of, 122 


B 
Bacillomycin A, see Anti- 
biotics 
Bacteria 


and algae, 325 
permeability of, 340 
phdtosynthetic, 138 
protein and amino acid 
metabolism in, 66 
Bagasse, 277-78 
Bakanae, 181 
Banana, chromatographic 
studies, 76 
Barium, absorption of, 53 
Barley 
fungus, 183 
and gibberellins, 198 
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Bases, permeability of, 341-42 
Beans, fungus of, 189 
Biolectric studies, 35 
Blooming, day length and, 379 
Blossom, rot of, 46 
Boron 

calcium and, 56 

deficiency of, 51, 400 

nicotine synthesis and, 51 

and rice fungus, 187 

sugar and, 41, 51 

transpiration and, 51 
Bract, germination and, 376 
Bromine, absorption of, 53 
Bud 

calcium in, 38 

drought and, 271 

and sap ascent, 250 


c 


Calcium 
as absorption carrier, 33 
absorption of, 34 
in algae, 46, 48 
boron and, 56 
nitrogen metabolism and, 47 
physiological effect of, 46-48 
and plant distribution, 382 
and plasmalemma 
formation, 345 
potassium and, 56 
respiration and, 36 
sodium and, 56 
sulfur movement and, 46 
translocation of, 38-39 
Callose, 352-54, 365 
Cambium, 246 
Capillarity, 238 
Carbamyl compounds, 84-90 
Carbohydrate 
absorption of, 291 
genetics of storage, 406 
and gibberellins, 200 
metabolism in green tissues, 
261-62 
transfer in phloem, 354 
translocation of, 291 
Carbon dioxide 
and algal culture, 309, 310 
assimilation, 140, 142 
root absorption and, 31-32 
stomata and, 258 
Carbon tracers, 37 
Carbowax, and chloroplast, 141 
Carbowax-cytoplasm, 145 
Carotenoids, 125 
antibiotics and, 419 
genetic factor for, 407-8 
Carriers, 6-7 
root absorption and, 32-35 
Catalase, in chloroplasts, 140 
copper and, 42 
Cell 
absorption spectra, 125 
acids in, 341-42 
in algal growth, 315 
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apparent free space, 11-29 
artificial, 7 
bases in, 341-42 
companion, 355-55 
division, 195 
dye permeation of, 342-44 
electrical properties of, 8 
electrolytes in, see Ions 
elongation, 174-75, 194 
green, phosphorescence in, 
128 


injury of, 3 

osmotic pressure and, 268 

permeability of, 335-46 

plasma membranes, 344- 
45 

protein metabolism of, 
101-3 

resistance to dessication, 
269-72 

salts and ions in, 340-41 

sap and permeability, 343 

sap, composition of, 4, 5 

sites of resistance to 
penetration, 336-38 

sugar in, 11 

thermal deterioration of, 
145-46 

wall, see Cell wall 

in water transport, 249-50, 


see also Permeability 
see also Uptake 
Cell wall 
apparent free space and, 24 
and ascorbic acid oxidase, 
432 
calcium and, 48 
osmosis and, 336-37 
Cellulose, gibberellin fungus 
and, 186 
Cesium, absorption of, 53 
Chelates, in algal culture, 
311 
Chloramphenicol, see 
Antibiotics 
Chlorella 
Hill reaction in, 145 
inhibitor of, 417 
molybdenum and, 52 
spectroscopy, 125, 126, 127 
urea and, 88 
see also Algae 
Chloride, as germination 
inhibitor, 376 
Chlorine 
absorption of, 53 
deficiency of, 54 
Chloroform extraction of 
auxin, 154 
Chloromycetin, see Anti- 
biotics 
Chlorophyll 
antibiotics and, 418 
biosynthesis of, 124-25 
bleaching of, 118 
crystalline, 116 


excited, 121 
fluorescence and, 120-21, 
125-31, 133-34 
genetic deficiency of, 397- 
99 
and gibberellins, 199 
in vitro, 115-24 
infrared spectrum, 116 
phosphoresence, 119 
photobleaching of, 112, 123 
photochemistry of, 115-34 
potassium and, 43 
sensitized reactions of, 
121-24 
spectroscopy and, 115-20 
synthesis and photosynthe- 
sis, 146 
see also Hill reaction 
Chloroplast 
biochemistry of, 137-49 
contraction of, 5 
and gibberellins, 199 
growth, 137 
in Hill reaction, 137-49 
inheritance, 137 
iron in, 40 
isolated, 138-42 
leaf, 125 
ontogenetic factor, 146 
osmotic pressure and, 139 
phospholipids in, 145 
phosphorescence in, 128 
purification of, 138-42 
redox catalysts of, 147-48 
structure, 137, 138 
swelling of, 139 
water movement and, 5 
see also Chlorosis 
Chlorosis, 57-59 
antibiotics and, 418 
and gibberellins, 199 
metal chelates and, 49 
in sugarcane, 281 
tracers in, 31 
Chlortetracycline, see Anti- 
biotics 
Chromatography 
auxin identification and, 
155-56 
genetics and, 78-80 
growth and, 76-78 
in nitrogen metabolism 
studies, 65, 66, 80, 86 
seed and, 76 
taxonomy and, 78-80 
xylem sap and, 79 
Citrus, molybdenum defi- 
ciency and, 52 
Clavacin, see Antibiotics 
Clavatin, see Antibiotics 
Climate 
and growth, 294-302 
microclimates, 376-77 
and translocation, 291 
Clones, see Grafting 
Cobalt 
as hormone, 55 





ese saa 


peroxide formation and, 54 
as red light, 54 
requirements for, 55 
translocation of, 40 
Coleoptile, growth regulators 
in, 154 
Colloids, drought resistance 
and, 272 
Color, genes for, 397-99 
Companion cell, 355-56 
Competition, 383-35 
Conduction, see Sap ascent 
Copper 
catalase and, 42 
indoleacetic acid and, 42 
magnesium and, 56 
molybdenum and, 56 
photosynthesis and, 50 
Corn 
auxin in, see Auxin 
reproductive processes, 50 
Cotton, sodium and, 53 
Cress, auxin in root, 156 
Cucumber, and gibberellin, 
97 


Cuticle, 264 
Cuttings, 228 
Cyanide, enzyme for produc - 
tion, 401 
Cyanogenesis, 401 
Cycloheximide, see Antibiotics 
Cytochrome oxidase, 140, 431, 
ions and, 36 
Cytochromes, 428 
Cytoplasm 
cations in, 20 
as Donnan system, 17-18, 
20-24 
free space in, 13 
osmotic pressure of, 25-26 
structure of, 344 


D 


Dark 
absorption in, 37 
translocation in, 37 
Day length 
blooming and, 379 
seedling growth and, 378 
see also Light 
Dehydroporphin, 116 
Desmids, 138 
Dew, as water source, 380 
Diatoms, 336 
2,4-dichlorophenoxyacetic 
acid, 157, 161 
Dicots, cation exchange in, 34 
Diffusion, facilitated, 336 
Dihescence, 408 
Diseases resistance, 226-29 
genes for, 401 
Donnan system, 17-18, 20-24, 
34 


Dormancy, 375 
breaking of, 378 
Drought resistance 
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carbohydrate metabolism 
and, 261-62 
cell resistance to dessica- 
tion, 269-72 
methods of study, 257 
osmotic pressure and, 267- 
69 
photosynthesis and, 262-64 
physiological processes 
and, 257-72 
respiration and, 264-66 
stomatal movement, 258- 
61 
water content variations, 
257 
Drugs, 145 
Dwarf plants, 195-96 
Dwarfing 
interstocks and, 221 
virus and, 217 
Dwarfness, genes and, 399- 
400 
Dyes 
movement in phloem, 356- 
58, 362 
permeation of, 342-44 


E 


Ecology 
comparative, 385-87 
competition, 383-85 
ecosystems, 387-89 
germination studies, 375- 
76 


microclimates, 376-77 
photoperiodism, 377-79 
physiological, 375-89 
radiation, 388 
soil, 381-83 
water relations, 379-81 
Ecosystem, 387-89 
Ecotypic variations, 386 
Electrolytes, see Ions 
Elements, physiological 
effects of, 43-55 
Energy 
metastable state, 127 
of photosynthesis, 119-20, 
123 
in plastid, 127 
quantum conversion in 
photosynthesis, 148-49 
transfer in Hill reaction, 
146 
two-quantum theory, 131- 


Enzymes 
activity in conducting 
tissue, 366 


aluminium and, 54 

auxin and, 158 

auxin-destroying systems, 
63 


copper and, 50 
for cyanide production, 401 
in determination of nitro- 
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genous compounds, 86 
genes and, 393-94 
gibberellins and, 200 
grafting and, 224 
inhibitors of, 84 
manganese and, 50 
metals and, 42 
molybdenum and, 52 
nickel and, 54 
in nitrogen metabolism, 66, 
93 


oxygen liberation and, 132 
pectic, 48 
in phloem, 354 
in rubber production, 402 
in sieve elements, 350-51 
and stomatal movement, 
258 
in sugarcane, 290, 291 
see also Soluble oxidases 
Enzyme systems, ion action 
on, 36 
Epinasty, 196-97 
Epidermis, see Stomatal 
movement 
Evapotranspiration, 381 
Expansine, see Antibiotics 


F 


Fat, algae as source of, 327 
Fern, 76, 79 
Fiber, of sugarcane, 278 
Flavonoid pigments, 404-6 
Flavoproteins, 442-43 
Flax, auxin in, see Auxin 
Flowering 
amino acids and, 75, 78 
cold requirement for, 406 
genetic factor for, 406 
gibberellins and, 202 
light and, 396 
of sugarcane, 292-94 
Fluorescein, 119, 358, 362 
movement of, 363 
Fluorescence 
of chlorophyll, 120-21 
genetic factor, 401-2 
lifetime of, 120 
steady state, 126-27 
water and, 125 
Fog, as water source, 
380-81 
Fragrance, genetic factor 
for, 407 
Fruiting 
bridge, 221 
effect of interstock, 223 
effect of rootstock, 222-23 
gibberellins and, 203 
Fungocin, see Antibiotics 
Fungus 
bakanae, see Gibberellins 
rice disease, see Gibber- 
ellins 
Fusaric acid, as inhibitor, 
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G 
Gelatin, auxin collection in, 


Gene 
effect, 393-95 
enzymes and, 393-94 
mutation, 394 
pleiotropic, 394 
see also Genetics 
Genetics 
alkaloids and, 403-4 
B-vitamin content and, 408 
carbohydrate storage and, 
406 
carotenoids and, 407-8 
chlorophyll deficiencies 
and, 397-99 
cyanogenesis and, 401 
disease resistance and, 401 
dwarfness and, 399-400 
element utilization and, 
400-1 
flavanoids and, 404-6 
flowering and, 406-7 
fluorescence and, 401-2 
fragrance and, 407 
gene effect, 393-95 
germination and, 399 
growth factors and, 402-3 
light response and, 395-97 
lipides and, 404 
nicotine and, 408 
physiological, 393-409 
rubber synthesis and, 402 
survival in competition, 384 
Geotropism 
genetics of, 399 
in roots and auxin, 176 
Germination, 375-76 
antibiotics as inhibitors of, 
414-16 
and gibberellins, 203 
of sugarcane, 296, 298 
urea and, 85 
Gibberellins, 181-210 
agricultural, 209-10 
auxin and, 205-8 
bioassay and terminology, 
208-9 
biological activity of, 193 
cell division and, 195 
cell elongation and, 194 
characteristics of, 186 
chemistry of, 189-94 
chlorosis and, 199 
disease symptoms, 181-85 
dwarf plant growth and, 
195-96 
enzymes and, 200 
epinasty, 196-97 
flowering and, 202-3 
fruiting and, 203 
inhibitors, 186, 187, 188, 
194, 196 
leaf expansion, 197-98 
light effects, 203-4 
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metabolism and, 199-202 

natural occurrence of, 204 

physiological action of, 194- 
210 


plants treated with, 206-7 
production of, 185-88 
and roots, 198-99 
seed germination and, 203 
soil moisture and, 184-85 
temperature and, 184 
transport, 198 
Gibberellic acid, as vernalin, 
407 
Glucose 
and auxin delivery, 160 
and gibberellin production, 
186, 187 
Glutamic acid, 67 
Glutamine 
chromatography and, 68, 76 
from urea, 88 
see also Nitrogen metabo- 
lism 
Glutamyl compounds, 81-84 
Glycolic acid oxidase, 444 
Grafting, 217-232 
fruiting and, 222 
nutrients and transport, 
229-31 
resistance to pests and 
diseases, 226-29 
root and stem importance, 
218-222 
stock/scion incompatibility, 
223-26 
Grana, 121, 125, 137, 140, 
141, 146, 438 
Grasses, ecology of, 386 
Green plants, mineral 
nutrition of, 31-59 
Griseofulvin, 421 
Growing point, 76 
Growth 
abnormal, see Gibberellins 
of algae, 309-29 
amino acids and, 76-78 
antibiotic inhibition of, 414- 
16 
antibiotic stimulation of, 
419-21 
chromatographic studies of, 
76-78 
climate and, 294-302 
daylength and, 378 
dry weight increase, 199 
of dwarf plants, 195-96 
factor requirements, 402-3 
habits of sugarcane, 276-77, 
294-302 
in natural environment, 
375-87 
rootstock and scion and, 
218-19 
spore, 1 
Growth regulators, 161 
Guaiacol, 2, 6, 7 
Guanidine, 85-86 


Guanidyl compounds, 84-90 
Gymnosperms, sieve area in, o 
353, 355 


H 
Hairs, dye movement and, 


Hill reaction 
biochemistry of chloroplasts 
in, 137-49 
inhibitors of, 143-45 
thermal deterioration of, 
145-46 
Histamine, 76 
Hops, 68 
Hormone 
cobalt as, 55 
sprays on sugarcane, 301 
Humidity 
sap ascent and, 246 
see also Drought resistance 
Hydrogen 
and algal culture, 311 
in photosynthesis, 132 
Hydroxyacid oxidase, 443-44 
Hydroxylamine, 45, 77, 93, 
95 
Hydroxypipecolic acids, 92-93 


I 


Imino acids, 90-93 
Inarching, 218, 222 
Indicator plant, 387 
3-Indoleacetaldehyde, as 
auxin, 159 
Indoleacetic acid 
and gibberellins, 205-8 
as inhibitor, 400 
translocation of, 365 
see also Auxin relations in 
root 
Indoleacetic acid oxidase, 
446-47 
metals and, 42 
3-Indoleacetonitrile, as auxin, 
159 
3-Indolepyruvic acid, 155, 159 
Inheritance, 393 
Inhibition 
of Krebs cycle, 84 
and plant distribution, 
383-84 
Inhibitors 
antibiotics as, 414 
of flower color, 394 
of germination, 375 
of Hill reaction, 143-45 
of laccase, 441 
of phenol oxidase, 437 
of phosphorescence, 128 
and plasmolysis, 336 
respiration, 36 
of rice disease, 186, 187, 
188, 194 
of root growth, 153, 158 
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of sugar transformation, 289 
translocation and, 364, 365 
tryptophan, 158 
see also Auxin 
Injury of cell, 3 
Internodes, and rice disease, 
194 
Interstocks, 221-22 
Iodine, absorption of, 53 
Tons 
accumulation in cells, 4-9 
antagonism, 1-3 
apparent free space and, 
26-27 
in cytoplasm, 20 
mitochondria and, 28 
movement in cell, 11 
movement in plant, 37 
permeability of, 340-41 
and stomatal movement, 
259 
tonoplast and, 28 
uptake of, 12-13, 15-23, 
335 
see also Root salt absorption 
Iron 
ascorbic acid deficiency 
and, 49 
chlorosis, tracers in, 31 
in leaf, 49 
molybdenum and, 57 
nickel and, 57 
physiological effects of, 
48-49 
reduction of, 40 
translocation of, 40 
see also Chlorosis 


K 


Keto acids 
and amino acids, 71-74, 82 
in nitrogen metabolism, 65 
occurrence of, 74, 76, 82 
role of, 74 

Krasnovskii reaction, 122 

Krebs cycle, 33 
inhibition of, 84 
mitochondria and, 37 


L 


Laccase, 440-42 
Lamellae, 146 
Leaf 
cell proteins, 105-6 
dye movement in, 357 
expansion and gibberellins, 
197-98 
iron in, 49 
osmotic pressure in, 268 
phosphorus in, 39 
and sap ascent, 250-51 
Lecithin, in sugarcane, 280 
Legumes, calcium absorp- 
tion of, 34 
Lentil, auxin in root, 156 
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Lichens, dessication and, 
269 
Light 
actinic, 129 
and algal culture, 310, 
311-17, 320 
amino acids in leaf and, 
75 
and auxin in root, 161 
and carbohydrate metabo- 
lism, 261 
cobalt movement and, 40 
and dormancy breaking, 
378 


flashing experiments, 
117-18, 130, 131 

flowering and, 202, 396 

fluorescence and, 129 

germination and, 378, 397 

and gibberellin effect, 
198, 203-4 

and growth of sugarcane, 
294-96 

and nitrogen metabolism, 


phosphorescence and, 128 

photoperiod and flowering, 
292 

photoreaction in germina- 
tion, 376 

and photosynthesis, 145, 
264 


red, cobalt as, 54 
response to, genetic, 395- 
97 
and stomatal movement, 
258 
and sugar beet, 365 
and sugar storage, 275 
translocation and, 38 
Lignin, 278 
Lipides, genetic factor for 
production, 404 
in sugarcane, 278 
Lipoxidase, 444-46 
Lithium, 53 
Lupin, 76 
Lysine, 281 


M 


Magnesium 
in mitochondria, 49 
phosphorus and, 56 
Maize, fungus of, 183 
Manganese 
and nitrogen metabolism, 
93 
physiological effects of, 50 
Mannitol, cobalt movement 
and, 40 
Marine cell studies, 3-5 
Mass flow, in sieve 
elements, 351 
Meristem, auxin and, 169, 
170, 172 
Metabolism 


473 


in cell, 4, 6 
glutamyl products and, 83 
nitrogen, see Nitrogen 
metabolism 
of sieve elements, 351 
solute concentration and, 28 
see also Translocation 
Metal chelates, role in 
nutrition, 49 
Metallo-flavoproteins, 31, 44 
Metals, enzymes and, 42 
Microclimate, 376-77 
Microsomes, and protein 
synthesis, 98-99 
Middle lamella, 47-48 
Millet fungus, 183 
Mineral nutrition 
of algae, 309-29 
ascorbic acid oxidase and, 
434 
chlorosis, 57-59 
elements and, 41-57 
genetic factor, 400-1 
microelements, 31 
salt absorption process, 
see Root salt absorption 
of sugarcane, 281-87 
tracers in, 31 
translocation, see Trans- 
location 
Mint, 75 
Mitochondria, 433 
calcium and, 36, 44 
electrolyte accumulation in, 
37 


ion uptake and, 28 
Krebs cycle and, 37 
magnesium and, 49 
in nitrogen metabolism, 66 
phenol oxidase in, 438 
phosphorus and, 43 
and protein synthesis, 98-99 
respiration in, 139 
Mitosis, in auxin-treated 
root, 172 
Molasses, see Sugarcane 
Molybdenum 
copper and, 56 
deficiency of, 51-53 
iron and, 57 
in nitrogen metabolism, 44, 
93, 94 
Monocots, cation exchange in, 
34 
Mosses, dessication and, 269 
Mutation 
for chlorophyll deficiency, 
397-98 
see also Genetics 


N 


Nectaries 
sugar in, 361 
translocation in, 360-61 
Niacin, genetic factor for, 
408 
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Nickel, 54 
Nicotine 
genetic factor for, 408 
synthesis, 51 
Nitrate, in marine cells, 4 
Nitrate reduction, 93-97 
Nitrogen 
auxin and, 160-61 
and carbohydrate metabo- 
lism, 261 
and flowering, 294 
metabolism, 44, 47 
reduction, 44-45. 
and rice fungus, 188 
in sugarcane, 280-81, 282, 
300 
translocation of, 369 
Nitrogen fixation, 93-97 
tracers in, 31 
Nitrogen-fixing algae, 324-25 
Nitrogen metabolism, 65-106 
amino acids in, 73-80 
analytical procedures, 66-70 
carbamyl compounds in, 
84-90 
chromatographic procedures, 
66-80 
enzymes in, 66 
growth and, 76-78 
guanidyl compounds in, 
84-90 
imino acids in, 90-93 
intermediate metabolism, 
81-84 
keto acids in, 65, 73-80 
metallo-flavoproteins and, 
31 


mitochondria in, 66 
nitrate reduction and, 93-97 
nitrogen compounds in, 
70-73 
nitrogen fixation and, 93-97 
port of entry of nitrogen, 
96-97 
protein synthesis and, 66, 
97-106 
sulfur deficiency and, 75 
urea in, 65-66 
Nucleic acid 
in chloroplast, 140 
as ion carrier, 35 
synthesis of, 98 
Nucleus 
in chloroplast isolation, 140 
of companion cell, 355 
protein synthesis and, 99 
in sieve elements, 350 
Nutrients, in grafting, 229-30 
Nutrition, mineral, see 
Mineral nutrition 


fe) 


Oat 

auxin in, 158 

and gibberellins, 198 
Ontogenesis, 146 
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Oranges, 223 
Organic acid 
ion absorption and, 34 
in sugarcane, 280 
Osmosis, see Cell, permea- 
bility of 
Osmotic pressure, 1, 5, 339 
apparent free space and, 15 
in cytoplasm, 25-26 
drought and, 267-69 
in mesophyll, 355 
role of, 268 
in root hair, 6 
and stomatal movement, 258 
unequal, 6 
see also Uptake 
Osmotic volume 
definition of, 12-14 
determination of, 14-20 
properties of, 20-29 
“Outer space,” 32, see also 
Apparent free space 
Oxidases, soluble, see Soluble 
oxidases 
Oxidation-reduction, 121-23 
fluorescence and, 123 
Oxygen 
in algal culture, 320 
and auxin, 160 
and excited chlorophyll, 121 
flavoproteins and, 442 
as inhibitor of Hill reaction, 
144 
and rice fungus, 187 
root absorption and, 31-32 
and translocation, 364 
uptake, 440, 445 
see also Soluble oxidases 
Oxytetracycline, see 


Antibiotics 
P 
Paper chromatography, see 
Chromatography 
Parasite, toxins from, 416-18 
Parenchyma 


carbohydrate transfer in, 


functions of, 349 
sieve element in, 352-54 
starch in, 350 
Patulin, see Antibiotics 
Pea 
auxin in, see Auxin 
chromatographic studies of, 
76 
dwarf, 196 
fungus of, 193 
Pear, 217 
Penicillin, 414 
Permeability 
apparent free space and, 
11-29 
carrier molecules and, 6 
ion antagonism and, 1-2 
see also Cell 


Peroxidase, 350 
Pests, resistance to, 226-29 
pH 
and algal culture, 325 
and cell permeability, 341- 
42, 343 
and chloroplast inhibition, 
143 


drought resistance and, 272 

effect on sulfur uptake, 39 

and phosphorus absorption, 
285 


and rice fungus, 187 
uptake and, 19-20 
Phenology, 376-77 
Phenol oxidase, 430, 434-40 
Phloem 
dyes in, 356-58 
enzymes in, 366 
exudate, 351, 367 
metabolism and movement, 
363-70 
movement in, 356-70 
nectaries in, 360-61 
parenchyma cells in, 354-56 
peroxidase in, 350 
phosphorus in, 39 
physiology of, 349-72 
radioactive tracers and, 
361-63 
respiration in, 367 
sieve area, 352-54 
sieve element, 350-52 
translocation inhibitors in, 
364, 365 
virus movement in, 358-60 
Phosphatase, activity in 
phloem, 354 
Phosphate 
and auxin in root, 160 
inhibited translocation of, 
365 
root absorption of, 32 
Phosphorescence 
of chlorophyll, 119 
in chloroplasts, 128 
in green cells, 128 
inhibitors and, 128 
light and, 128 
temperature and, 128 
Phosphorus 
and algal growth, 316 
distribution in tissues, 285 
magnesium and, 56 
physiological effects of, 43 
and plant distribution, 382-83 
root absorption of, 31 
in sugarcane, 280, 284-86, 
300 
translocation of, 39, 286-87 
and water in leaf, 286 
Phosphorus metabolism, 
tracers in, 31 
Phosphorylation, 66 
Photochemistry 
of chlorophyll, 115-34 
flashing light, 131 


ViIM 


in vivo, 123-34 
spectroscopy, 124-31 
steady state fluorescence, 
126-27 
two-quantum picture, 131- 
34 
Photoperiodism 
flowering and, 292 
and plant distribution, 377- 
79 
Photosynthesis, 115-34 
in algae, 312, 315, 316 
antibiotics and, 420 
copper and, 50 
in drought, 262-64 
ecosystem and, 387 
electron transfer and, 134 
and leaf cell proteins, 
105-6 
and light, 3 
nitrogen fixation and, 45 
potassium and, 43 
relation to transpiration, 
264 
stomatal movement and, 
263 
in sugarcane, 276, 288-89 
tracers in, 31 
see also Hill reaction 
Phototropism, 176-77 
Phycocyanin, 127 
as light absorber, 146 
Physiology 
effect of elements, 43-55 
genetic factors, 395-408 
Phytotoxicity, see Antibiotics 
Pigment 
fluorescence of, 121 
production inhibition, 418- 
19 
Pineapple, auxin in, 158 
Pit, see Sieve area 
Plankton, 5 
Plant 
antibiotic effect on, 413-23 
distribution, 377-79 
growth in natural environ- 
ment, 375-87 
indicator, 387 
Plasmalemma, 336, 353 
Plasma membrane, 344-45 
Plasmodesmata, 352 
Plasmolysis, 15 
of diatoms, 336 
recovery from, 336 
in sieve elements, 350 
Plastid 
constituents, 140 
energy transfer in, 127 
protein synthesis in, 99 
Plum, 217 
Pollen, 338 
Polymixin, 416 
Pore, in plasma membrane, 
344 


Porphin, 116 
Potassium 
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absorption of, 31, 33, 34 

calcium and, 56 

movement of, 40 

physiological effects of, 
43-44 

and sugarcane, 283-84, 
300 


translocation of, 286-87 
Proline, 90 
Protein 

and absorption carriers, 34 

algae as source of, 327 

and auxin binding, 162, 174 

in chloroplasts, 140 

and nitrogen metabolism, 66 

occurrence of amino acids 

in, 70-73 
photosynthesis in leaf and, 
105-6 

in plasma membrane, 345 

synthesis, 97-106 

see also Chlorosis 
Protoplasm, 337 

electrical resistance of, 2 
Protoplast 

dessication and, 269 

ions and, 28 

permeability and, 336 

sieve-element, 350-52 
Pseudoplasmolysis, 270 


Q 
Quantum conversion, 148-49 
R 


Radiation ecology, 388 
Raspberries, 51 
Reproduction, zinc and, 50 
Reproductive parts, elements 
in, 43 
Respiration 
in algae, 315 
“anion, ” 36 
ascorbic acid oxidase and, 
428, 432 
auxin and, 160 
calcium and, 36 
cyanide and, 36 
and drought resistance, 
264-66 
dye movement and, 357 
ecosystem, 387 
flavoproteins and, 443 
and gibberellins, 201 
in grafted stock, 230 
and laccase, 442 
metabolite concentration 
and, 28 
phenol oxidase and, 438 
potassium and, 43 
protein cycle in, 104 
“salt,” 35-37, 38 
silicon and, 55 
stimulants, 36 
in sugarcane, 290-91 
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and translocation, 367 
Ribonucleoproteins, as 
absorption carriers, 33 
Rice 
and algae, 325 
fungus disease, see 
Gibberellins 
Ring-grafting, 221, 222 
Ripeness, and flowering, 294 
Ripening, of sugarcane, 299- 
301 


Root 
adventitious, 364 
anchorage in grafting, 228 
auxin and external factors, 
160-61 
auxin occurrence in, 154-58 
auxin relations, 153-77 
auxin transport in, 161-62 
boron deficiency and, 51 
decapitated sections and 
auxin, 171-72 
exudate of sugarcane, 283 
geotropism in, 176 
and gibberellins, 198-99 
growth and external auxin, 
164-73 
growth inhibition, 172-73, 
414-16 
growth of, 154 
intact, and auxin, 164-68 
isolated, and auxin, 168-71 
mineral nutrition and, 31-37 
osmotic pressure in, 268 
phototropism in, 176-77 
and stem, 218-22 
strontium in, 41 
swelling and auxin, 172-73 
tip production of auxin, 
158-60 
see also Root salt absorp- 
tion 
Root pressure 
and sap ascent, 250 
of sugarcane, 297 
Root salt absorption, 31-37 
aeration, 31-32 
bioelectric potentials, 35 
carrier concept, 32-34 
exchange adsorption, 32-34 
movement from root, 37 
“salt respiration,” 35-37 
Rootstock 
effect on fruiting, 222-23 
growth and, 218-19 
morphology, 220 
scion relationships, 217-31 
stem and root importance, 
218-22 
vigour, 220 
Rubber, 402 
Rubidium, absorption of, 53 


s 


“Salt respiration,” 35-37, 
38 
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Salts 
permeability of, 340-41 
and rice fungus, 186 
and stomatal movement, 259 
see also Ions 
Sap ascent, 237-53 
cohesion theory, 238-49 
vital process theory, 250-51 
Scion 
and growth, 218-19 
roots, 218 
and rootstock incompatibil- 
ity, 223-26 
stem, 219-21 
and stock relations, 217-31 
variety of, 220 
vigour, 220 
Seed 
amino acids in, 71 
chromatographic studies of, 
76 


genetics of germination, 399 
germination and light, 396 
germination rhythms, 375 
and gibberellins, 201, 203 
premature germination of, 


respiration in, 265-66 
in rice fields, 325 
of sugarcane, 296 
Seedling growth, inhibition of, 
414 


Selenium, 54 
Senescence, 146 
Sieve area, strands in, 352-54 
Sieve-element, 350-52 
Silicon, respiration and, 55 
Smudge, 401 
Sodium 
absorption of, 34 
calcium and, 56 
physiological effects of, 53 
potassium and, 56 
Soil 
antibiotic production in, 413 
climate near, 377 
ecological distribution and, 
381-83 
and flowering, 293-94 
metal chelates and, 49 
and rice disease, 184-85 
root absorption and, 31 
serpentine, 382 
water condensation in, 380 
Soluble oxidases, 427-47 
amine oxidase, 443 
ascorbic acid, 428-34 
hydroxyacid oxidase, 443 
indoleacetic acid oxidase, 
446-47 
laccase, 440-42 
lipoxidase, 444-46 
phenol oxidase, 434-40 
Sorghum, 183 
Soybean, 197 
Spectroscopy, 124-31 
chlorophyll reactions and, 


SUBJECT INDEX 


115-20 
transient, 127-31 
Spore 
growth, 1 
of rice disease, 183 
Spray 
damage, 228 
and flowering, 294 
Starch 
in parenchyma, 350 
and stomatal movement, 
258 
Stem 
elongation and fungus, 194- 
95 


in grafting, 218-22 
see also Sap ascent 
Stomata 
movement of, 258-61 
of sugarcane, 297 
Strontium, 41 
absorption of, 53 
Sugar 
accumulation of, 43 
apparent free space and, 24 
in arctic-alpine species, 
379 
boron and, 41 
in cell, 11 
in chloroplast isolation, 
139, 140 
cobalt and, 40, 55 
deterioration of, 301-2 
effect on tracer movement, 
37 
equilibrium, 145 
and habitat moisture, 262 
movement of, 365 
in nectaries, 360-61 
and plasmolysis, 270 
and stomatal movement, 258 
storage in sugarcane, 299- 


in sugarcane, 284 
transformations, 289-90 
translocation of, 51, 362, 


transport of, 365-68 
uptake, nonosmotic, 335 
Sugar beet, 365-66 
chlorine and, 54 
sodium and, 53 
Sugarcane plant, 275-302 

carbohydrate metabolism, 
288-92 

climate and, 294-302 

composition, 277-81 

enzymes in, 290, 291 

flowering of, 292-94 

fungus, see Gibberellins 

growth habits, 276-77, 
294-302 

mineral nutrition, 281-87 

photosynthesis in, 288-89 

post-harvest deterioration, 
301-2 

respiration in, 290-91 


ripening, 299-301 
varietal yield, 276 
water and, 296-99 
Sulfite, 40 
Sulfur 
calcium and, 46 
pH and, 45-46 
translocation of, 39-40, 
45-46 
Sunflower, 197 
Synergism, see Grafting 


T 


Tannin, 141 
as Hill reaction inhibitors, 
143-44 
in sugarcane, 278 
Taxonomy, 78-80 
Tea, 197 
Temperature 
and algal culture, 310, 312, 
316-17, 319, 323 
and alpine plants, 377 
cobalt movement and, 40 
and dormancy breaking, 378 
dye movement and, 357 
and flowering, 293 
freezing and chloroplasts, 
142 
and germination, 375 
and growth of sugarcane, 
294-96 
and phosphorescence, 128 
and phosphorus absorption, 
285 
respiration and, 364 
and rice fungus disease, 
184, 187 
sap ascent and, 246, 252 
thermal deterioration of 
cells, 145-46 
translocation and, 38, 363- 
64 
Terramycin, see Antibiotics 
Thiourea, 119, 121, 339 
Tissue culture, antibiotics 
and, 419 
Tobacco 
chromatographic studies of, 
15 


and gibberellins, 197 
Tobacco mosaic, 359 
Tomato 

carbohydrate movement, 

363 

genes for color, 397 

and gibberellin, 197 

phosphorus in, 39 
Tonoplast, 337 

and dye permeation, 343 

ions and, 28 
Toxicity, 1 
Tracheids, 242 
Transamination, 65 
Translocation 

of antibiotics, 421-22 
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of calcium, 38-39 
of cobalt, 40 
of iron, 40 
metabolism and, 363 
in mineral nutrition, 37-41 
of phosphorus, 39 
of potassium, 40 
region of, 38 
in sugarcane, 291 
of sulfur, 39-40 
see also Phloem 
Transpiration 
boron and, 51 
ion movement and, 37 
osmotic pressure and, 267 
relation to photosynthesis, 
264 
stomata and, 263 
see also Sap ascent 
Transport, in grafted stock, 
230-31 
Tree 
ascent of sap, 237-53 
calcium in, 38 
photoperiodicity in, 378 
see also Rootstock 
Triiodobenzoic acid, 161 
Triphenylene, 119 
Tryptophan 
and gibberellins, 201 
as root growth inhibitor, 158 
Tulip, 78 
Turgescence, see Drought 
resistance 


U 


Uptake 
initial, 12-13 
methods and, 15-20 
see also Apparent free 
space 
Urea 
cycle, 86-87 
as Hill reaction inhibitor, 
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in nitrogen metabolism, 
65-66, 84-85 

permeability of, 339 

in sugarcane, 287 

utilization of, 87-88 


Vv 


Vacuole 
auxin in, 155, 157 
dessication and, 269-70 
electrolytes in, 4, 6 
osmotic pressure and, 
25-26 
uptake and, 23 
Vanadium, 54 
Vascular bundle, movement 
in, 362 
Vessels, 242, 246, 248 
Virus 
as Hill reaction inhibitors, 
144 
movement in phloem, 358 - 
60 


protein synthesis in, 98, 
103 

and stock and scion 
relations, 217, 222, 224 

of sugarcane, 276 

synthesis of, 103 

Vitamins 

algae as source of, 327 

cobalt in, 55 

gene for vitamin B, 408 

in sugarcane, 278-79 


Ww 


Water 
column continuity, 241-44 
in conducting elements, 

244-48 

and flowering, 294 
growth and, 3 
movement in cell, 5,6 
nonosmotic uptake, 335 
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permeability of, 339, 340 

photolysis, 148-49 

and photosynthesis, 288 

and plant ecology, 379- 
81 


soil moisture and rice 
fungus, 184-85 
and sugarcane plant, 
296-300 
tensile strength, 238-41 
transport of, 237, 335 
see also Drought resis- 
tance, Permeability, 
Transpiration 
Wax, 279 
Weber's law, 2 
Wheat 
apparent free space in 
root, 15, 24 
fungus, 183 
Winter frost, resistance to 
227-28 
Wool, gibberellin fungus 
and, 186 


x 


Xanthine oxidase, 42 
Xylem 
movement in, 361-62 
phosphorus in, 39 
see also Sap ascent 
Xylem sap, 79 


Y 
Yeast 


and gibberellins, 201 
permeability of, 341- 


42 
potassium uptake carrier 
in, 35 
Z 
Zinc, 50 





